IN 1955 Boyland, Wallace and Williams suggested a possible relationship between high ,B-glucuronidase activity in the urine and the occurence of carcinoma of the bladder. Since, several authors have contributed to this subject. Findings of some (Mattea and Pietra, 1959; Ohkubo, Sonoda and Kusunoki, 1958) were in agreement with those of Boyland. Others (Lewis and Plaice, 1960) obtained different results.
A study of carcinoma of the bladder, treated with interstitial radium needles or supervoltage therapy (van der Werf-Messing, 1962 ) offered the opportunity of investigating the relation of f8-glucuronidase activity to conditions of the urinary tract.
Trying to enhance the knowledge about the mechanism of increased activity of this enzyme, it was thought worthwhile to take into consideration certain chemical and cellular urine properties in cases of active bladder cancer as well as in clinically cured ones.
MATERIAL AND METHODS

Material
The material could be divided into three main groups: 1. The Normal Group.-This group consisted of urine samples derived from healthy subjects.
2. The " Cured " Group.-The urine of this group was obtained from bladder carcinoma patients who after radiological treatment showed no evidence of tumour at follow-up cystoscopy, preceding urine collection for /3-glucuronidase determination. Subdivisions were made according to the presence of post irradiation necrosis of the bladder mucosa, clinical evidence of cystitis and white blood cells in the urine.
3. The Tumour Group.-This group consisted of urine samples from patients with active bladder cancer. It was split up into two main divisions: ulcerating and non-ulcerating tumours. Each division was sub-grouped according to the above mentioned concomittant conditions, i.e. necrosis of the bladder mucosa, cystitis and white blood cells in the urine.
During the urine collection the patients were not suffering from pyrexia, had not undergone operations within the previous fortnight and were not having steroid therapy. There had not been fractures within the previous 10 days. There was also no clinical evidence of metastasis.
All results refer to male subjects.
Methods
According to the revised method of Boyland, Gasson and Williams (1957) 24 hr. urine was collected with 10 ml. of a 20 per cent solutioin of thymol in benzene as a preservative. In the patients groups urine collection took place some days after cystoscopy.
In the urine the following quantities were determined: volume, specific gravity, pH and creatinine value. The urine was qualitatively tested for protein and glucose and of each portion the sediment was examined under the microscope. A mean number of white blood cells per visual field (enlargement x 200) not exceeding 10 was considered to be normal; a count of 10 to 20 cells was classified as " slight " excess, more than 20 as excess of leucocytes. Because of the considerable dilution factor a slight contamination with blood was not thought to noticeably influence the results.
After centrifuging for about 10 min. at 2000 r.p.m. the /-glucuronidase activity of the supernatant urine was determined by the method of Boyland et al. (1957) with the following slight modifications: if the pH of the sample exceeded 6-0 it was reduced to between 5 0 and 6-0 by addition of acetic acid (50 per cent v/v) and after incubation the final pH was brought within the range of 10-2 to 10 4 by adding 1 ml. 15 per cent (w/v) Na2CO3-solution to the incubation mixture (instead of using 10 per cent Na2CO3-solution).
For estimatioii of serum enzyme activity, the serum was diluted ten times with distilled water. In 1 ml. of this dilution the enzyme activity was estimated as in urine.
In further investigations the renal function was assessed by determining clearances for urea and creatinine during 24 hr. periods. Determinations of urea and creatinine were done with usual methods.
RESULTS
Influence of sex
Numerical analysis of the total material showed that the female sex was not equally distributed ovTer the various groups and sub groups. In order to obtain homogeneous material for this study female patients, constituting only 14 per cent of this material, were omitted. Moreover by doing this discrepancies between the values for enzyme activity and diuresis in the little group of female normals and those of male normals could be disregarded.
Influence of pH
In agreement with Lewis and Plaice (1960) a tendency was found towards higher enzyme values in urines with pH exceeding 7-0. Therefore, in order to ensure conformily, urine samples with pH > 7*0 have been omitted. The majority of the values ranged from 5 0 to 6 0, pH values uinder 5 0 were not found.
Influence of red blood cells in the urine
Of several patients enzyme activity was determined on consecutive days: various 24 hr. specimens showed gross contamination with red blood cells, other samples of the same patient appeared to be free of erythrocytes. No noticeable influence of red cell contamination on enzyme activity was found, probably accounted for by appreciable dilution with urine of possible serous exudates. Therefore contamination with red blood cells was not thought to influence the results of the analysis. Moreover only a few cases showed this erythrocyte excess.
Influence of white blood cells in the urine
The occurrence of leucocytes in the urine was one of the characteristics according to which the material was classified. This necessitated an investigation into whether these cells directly contributed to f8-glucuronidase activity. Relevant literature does not point towards this possibility. Abul-Fadl (1957) observed that pus cells did not affect the 8-glucuronidase activity of filtered urine. Neither Boyland et al. (1955) nor Lewis and Plaice (1960) found any consistent relation between enzyme activity of the sediment and of the supernatant urine.
To obtain additional evidence the following experiments were carried out a. Urine samples with an excess of leucocytes were each divided into two equal parts. Of every sample one part was freed from leucocytes by centrifuging. Of both parts, kept under identical conditions, enzyme activity was determined at regular intervals. Enzyme activities of the two parts of the same sample never differed by more than 0-02 to 0-2 units/mi.
b. In a number of cases with leucocyte-rich urine, the washed sedimeint of a certain urine volume was added to an equal volume of cell free urine or saline. Subsequent incubation during 12 to 24 hr. at various temperatures (+ 40 C., + 200 C., + 370 C.) never yielded an increase of /3-glucuronidase activity exceeding 0 05 to 0t12 units/ml. Hence it was concluded that the mere presence of leucocytes in urine did not influence the enzyme activity to an appreciable extent.
Quantitative results in the various groups
In Table I are represented the characteristic data of the different groups into which the material has finally been divided. The salient features of this table can be summarised as follows.
Age. Comparing the mean age of the various groups, no significant differences appear to exist. Only the little group of " cured " patients with cystitis (2d, n = 6) forms an exception, its average age being higher than in some other groups.
Diuresis.-The daily output of urine does not vary much. No significant differences can be found between the values in the various groups.
Enzyme activity in units/ml. Group I.-The mean value for normal subjects (x 1.20) is slightly higher, though not significantly, than the relevant value found by Lewis and Plaice (x 1.05). This fact might be accounted for by the appreciable difference in mean age between normal subjects of Lewis and Plaice, (x 33) and those of this study (x = 64-7). On the other hand significantly increased values are found if the tumour is of the ulcerating type (3c) or if the presence of either of these two tumour types coincides with an excess of leucocytes in the urine.
Daily enzyme production. As can be expected from the uniformity of diuresis in the different groups, values for daily enzyme production run parallel to enzyme activity in units/ml. urine.
The possibility of correlations between age, diuresis, enzyme activity/rnl. and daily enzyme production The possibility that results obtained were influenced by inter-relations of the four quantities tabulated in Table I was excluded in each group by statistical analysis.
The origin of high urinary activity in groups with an excess of white blood cells in the urine The increase of urinary enzyme activity in groups with leucocyte excess as compared to corresponding groups without this feature led to further investigation into this matter.
If some pathological condition of the bladder could be demonstrated clinically (Table I , groups 2d, 2f, 3c), excess of leucocytes (2e, 2g, 3d) might reflect additional severity of this pathology. This again might run parallel with additional enzyme activity.
In the event of no such pathology existing this explanation does not hold. Under these circumstances (groups 2c and 3b) possible explanations for this increment of urine enzyme activity were thought to be related to high serum enzyme levels or to pathological conditions of the upper urinary tract. Data from Table II Table I it appears that pathological bladder conditions characterised by local absence of epithelial lining, such as necrosis and ulcerating tumour, facilitate enzyme transition from mucosa to urine. Increased severity of these conditions, as possibly reflected by excess of leucocytes in the urine, can account for additional increase of urinary /I-glucuronidase activity as appears from Table I by comparing the values of groups 2d, 2f and 3c with those of 2e, 2g and 3d respectively. As the ,B-glucuronidase content of epithelial bladder tumours is considerably higher than that of normal bladder tissues (Boyland et al., 1955) a slight increase of urinary enzyme activity in case of ulcerating tumour (Table  I: 3c + d) as compared to other pathological mucosa conditions (Table I: 2d + e, 2f + g) is easily understandable. In those cases where during cystoscopy no mucosa damage could be demonstrated excess of leucocytes might indicate the existance of such damage in the upper urinary tract. This might apply to groups 2c and 3b (Table I) . Evidence for the existence of this presumed damage might be derived from the demonstration of renal impairment in relevant cases (Table  II) . Considering this possibility, renal impairment could be a tributary cause for the increment of enzyme activity in " excess leucocytes " cases (Table I: 2e, 2g and 3d) on top of the extra severity of the demonstrated lesions, as postulated above.
Relevant literature indicates that under certain pathological conditions serum ,8-glucuronidase levels are raised and that these increased values are accompanied by increased urinary enzyme activities (Boyland et al., 1957 ; Lewis and Plaice, 1959 and 1960) . This aspect of the problem has not been dealt with in this study. Still one may conclude that certainly in case of non ulcerating tumour (Table I: Direct relations have been evidenced between certain pathological conditions of the urinary tract and urinary f8-glucuronidase activity. Considering the results of this investigation it seems quite unlikely that high urinary f,-glucuronidase levels contribute to the genesis of bladder cancer. SUMMARY 1. In a large group of patients with carcinoma of the bladder, urinary activity of ,-glucuronidase has been investigated in connection with the clinical condition of the bladder mucosa.
2. It has been demonstrated that in " cured " patients as well as in patients with active bladder tumour, a damaged mucosa was directly related to increased enzyme activity.
3. Furthermore, occurence of an excess of white blood cells in the urine coincided with an increment in urinary enzyme activity. These leucocytes were shown not to be a direct source of ,-glucuronidase, but apparently reflected a graver pathology of the bladder mucosa and in various instances damage of the upper urinary tract.
4. Obtained results are compared with those of Boyland et al. (1955 Boyland et al. ( . 1957 ) and Lewis and Plaice (1959, 1960) .
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